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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rare earth 
permanent magnet of high performance which is capable 
of obtaining a high coercive force or a high residual 
magnetic flux density, even when the content of rare 
earth elements, such as rare Dy or the like, is reduced. 
SOLUTION: A rare earth-iron-boron system magnet is 
provided with a grain boundary, in which M element is 
enriched by the diffusion of the M element (here: M is 
one kind or more than two kinds of rare earth element 
selected from Pr, Dy, Tb t and Ho) from the surface of 
the magnet. The coercive force Hcj and the M elements 
content which occupies in the whole of the magnet are 
shown by a formula: Hcj> 1+0.2 x M. In this case 0.05<M< 
10, Hcj: coercive force shown by the unit of MA/m and 
M: M element content (mass%) which occupies in the 
whole of the magnet. Further, the magnet is shown by a 
formula: Br>1 .68-0.1 7 x Hcj. In this case Br: a residual 
magnetic flux density shown by a unit T. 
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CCDcfc^fc-T^CfcfcctD, fi?>J A IS , BS5 « * M <DM 7C ^ CD m&it 1 00li%f, M 
7cJR#ffi»LfclggifiJ¥JB-pttS-|-KB% ( Stt 6 « ® fc ifi ^ (J £ ^S'jg Jg ) . M ft m *"! tl£ 

Lfc'&nm t ±m * m it l fc ^ m cm^is, + s. * u > ) t- mm ■? % t&mm% 

?>o $fc, 7C cd SI 5 cD B a B fi I? S cD ^ ti Si AT S ~ » B - h ;K'fe i> A 1 : . M 7E IR cD 

fiS t5l S ft fc J: D ^ + t/ ^ - h ;b 6 1 5*ny§StI<ft5, CcDJ; ^ fcM^^^ti 

$iLfc#±^y-y^cD^ B %!ful?Mf1 : 'CDM7t;^cDiiS«, 0!l ^. , $1^6 1 0 5^d>© 

0I1%«1, » * L <■ ti , 7 Oli%W±, $6fc»*L<(i9 0KM 
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% W ± "C & o 
[ 0 0 4 3 ] 

rt T* (O C <D M <D S £ * « *> -f ^ & 5 fc 46 K & 5 W 14 K (2 £ A, E M m W * R I* * * ^ o 

- m *< & t& jta it & k a; ir <* ti -r tc at 5 * ® k » # l t t, «§ t> * ^ # , MTtS^wiL 

T + # * a * * ft 3 46 ti x ^ £ fc: S£ « * * s c t^i* L v o 

[ 0 0 4 4 ] _ 
Mtc^cO^M1¥*«0. 0 2 ~ 5 0 F 1U<IJ0. 5~2 0/xmT'fcD. M 7C * # 
«5©*ffi^&rt»»C|6j^oTJt««jaL^6^U:»fliLT^«»«> f ft ft i3 M H 
3-1 000/xm. lH(ttl 0 ~ 2 0 0 ji m T* « £ = cne>©tt©«SHtt* fit 5 

x # * £ < * s m w »c /Jn $ < f § # * t> , * fc\ « at * * ^ * * < i> <^ » ^ 

[ 0 0 4 5 ] 

* ^ t t, * n * arfik s'-e s c fc-ic o « « © if *o s» s # k a e> n s o 

» £ t& Wl $k ft *] W f £> S * s ^ o 

[ 0 0 4 6 ] 

i5t#C £463 M7t^©$*«« 0 . 05R1»«1, i081»«Ttt«. 0. 0 
5 |l%fiT'(i, HS5affilC«^bTS£iScr3^^M«^'>ft-r^3fc46, 

< ft 0 i*i*;I/*-«fe*Btctt'TlT bS *> tabic *±si«s-© 

*»* C bl^.'S'fc. 1 d-M 4: o THCJB3 M A / m J-X ± 

t ft *) % us ©iiffli t jE^j-jgffl Riffi ft ^ o 

[0047] • ■. 

•y ^ u f * > ^ v - x -r > *~ , u - - t* * s> ~> a 2/ m <d m m m m. m m * . c v d 
^> m o - c v d m <o it ¥ m % ffi ks a a * a ^ v * a « © as ffl * s ^ * x° & % . fc fc u < ^ 

[0048] _ x „ . _ , 

§a^«^-s%*i'3^5affic 7 )^gpx«-gp^±8e£OM7i:igo^-ft^^^)S-r3tu 
«r to * - y -y h * ffl ^ r «5«bb 3 * ?c « «c m * ia ii « « * y * y 

0 4(c 5 *^B^c7)^®7aa%^^t-3cD{c»@ftH^7cX^-y^^BcDM^%^ 

L *0|BHC*J«SC©«lHflBJa*3l'^3*E«T*. P3 *«5 4 O « » k , 
i«5 A<fPA«nTfi9, KttlS*S5«^-^ 6©0l£ttt@S?ntRiS^«K5 4 
EHET**«k^JCff»LT^*. noft^Rtt^fttt»*«EO^tt, «^<SlcD^5 
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a « »! ® « n: » « l t mms&izuft? zx&zmm-? a % . 

[ 0 0 5 1 ] 

£ ?> tc , lg^(j#^Xi'7f.(A) £ «fc 9 R »JB # » 5 4 © i£ * -y * ft Jfe W fig « 
i^WLt^So iS?*>W*B$ti«gM5*ili;T1K5 4*ft*ffifi:LT, 4 Oil 

oxyf >^*ts. a nr x ^ >y * fiF m u# & x << y (b) icw o w ft <, m 1% x * 
v * ft it wmm 5 ic wiiL z ^ z ir ic * y * j&m * ? % <d -~ f&wi ? & % . i&m-? 

^4^tx^7^II^t§i:nfe5. il 1£ x ^ -y £ cp « , a r ^ * > 4: * - y y V l 

teViMis 4 <omm<o ± t £ £ fitr ft a> e> 3 ^swt tie? ^ii lt si^ n s „ 

[ 0 0 5 2 ] 

1*1 * A m IE ic m l tcmirc x ^ y ^iii;:igLfe^D-/#7 ^^t^aicttnf t^s 

[ 0 0 5 3 ] 

— »t«:*&±£&JRfcHr{t2 ft^i^fcafc, fiJci, t£ ^ ft O m 5 * ® tc m m it <D tc tb ic 

> N i-^A 1 ^ © I* £ ft £ P ^liftl, X«»zkttO'>7>^«ffii* ML T H ffl fC #t 
T- © gg <fc it fr ¥ L < 51 V *6 , «KSOfflJ4»c«fcoTtiitd1t»«l*Stt*-C * k B§ 

[ 0 0 5 4 ] 
[ H S£ 0U ] 

w t » *$£w* nmmic l *s o t m m ic m m t % „ 

(f*fl6 0»J l ) 

N d i 2 . 5 F e 7 8 . - 5 C o , B 8 M HZ (O S > rf y h 5> % X h U . >y 7" 4=- -V X h & 

0 0 k P a «7j<iA^^lfit'iSlS^fci(caffi?^§c tCJ; * % £ 0 . 1-0 
. 2mm©^S«i**#T, SI*i&#^x'yh5rt/f»#%LTl&3-Mm®|Rt&5fc£:i!iflF 

[ 0 0 5 5 ] 

C©J!lt»*IC7r7'J>iA;VvH*0. 0 5 ft ft % % *0 z£ L tc ft , # §y tc 5fg * L T 

mn'pyuxj&B^v. xsjpt»«i,T i o 8 o tt? i «fBja*s*L 4 $ e> &c ^ , ?\ 

Rf8FWfi»J^<D««3taX*LT^IS2. 4 mm, 1*3 @ 1 m m , IJ 3 mmCftKiW 

1 . 2 m m 3 © P3 1R B 8£ 5 * m \t L 0 Ctt%J±R0aK**-(l) i: L fc „ 
[ 0 0 5 6 ] 

m*l$.mLfco ^-^7 hiI««S9 9. 9%ODy*Jl\ \C £ ff$ (i , ft @ 8 0 m 
m\ rtg 3 0mm, I? 2 0 mmO^f t Lfc, 
[ 0 0 5 7 ] 

m m. © ^ m yp m a j-x t '© ^ m tmt o /-c 0 ± ta r w « « m 5 © fss a s 0 . 3 m m <d $ 

ft. l^SA r *^%»AL/T81rt*3 P afciWbfc. ^fc. RS®^D^x.X-Y-y^ 
% ( A ) fflij IZ L T , RFtU^]30Wi:DCIli^2W^iDAT5 53-H(9^X/^7^*}Tt)T 
»5ilOg<tI^iS Lfc 0 i^T, ftOSA^^-yf * (B) «t LT, R FtU^}6 
0 Wt D Ctli^l 1 0 0 W^iOxT 1 O^FIOIf 7^7^^It-?TS* 3 /j m^D y 1% 

[ 0 0 5 8 ] 

» 5> tl fig R flBi 5 « » S m P«3 M EE tc B? L fc ft tc X /< >y ?$ItClgLfeyn-7^7 
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Tl9l* 6 0 0 t- 1 0 0 0 °C V 1 0 ft ffl, 2 91* 6 0 0 1CT2 O^BOlSffli*^ 
o ft „ Ctift** 1 tstiit 1 S10*!liiB*Ki6i;T**flKfi (I) ~ (5) t 
Lft„ £ft, S&ffig*L*l^«fiB5*J:t«iMtit*4 (2) L ft . * „ m 9& 3 1c *3 If % 

2 p pmttTIC, S jS * - 7 5 tWTKi^f L /: » 
[ 0 0 5 9 ] 

g K ¥4 <0 S£ 13 tt« , 4. 8MA/m©^;l/*»m*miDLfcftK«i!]K»iy«fctt*ffl 
^ T iRiJ £ L ft o m ] lc. SKSOltlfttl^Sto * ft. (3) fcttRflUH 

■pattfo. o 2n%T-$i!)s «f k , ft # s^ii/^^r-fecife. * i tc , it n m 

[ 0 0 6 0 ] 





9&m&SZ CC) 


Hcj (MA/m) 


Br (T) 


(BH)max (kj/m 3 ) 


it$fc0»J (l) 




1. 04 


1. 44 


351 


fcfctfcfll (2) 




1. 03 


1.43 


350 


#32 W (l) 


600 


1. 24 


1.43 


363 


#3&W (2) 


700 


1. 32 


1. 44 


376 


#32W (3) 


800 


1. 36 


1.44 


383 


#3SW (4) 


900 


1. 41 


1. 45 


384 


#36 W (5) 


1000 


1. 35 


1.42 


365 



[ 0 0 61] 

& 1 & m "€» 'fr & i 5 "tC . D y ^I*lSIL'TS»il%'ffofe*%WH8 (1) ~ (5) 
« n Jt « 0J K ** «fc 9 « « * © *P # K # 5 -*U M 5£ H c j = 1 +0. 2 xM ( = 
0. 8 4)j5pe>WHJ£*i;fcl. 168 (MA/m) ^@ ^.§tt*Ml6n, IrI B# Si I vfiS M 
x * ;!/ 3? - 31 * jjv-T C # fc> o ft „ 
[ 0 0 6 2 ] 

c © s 6 » t£ %l tc «t t> % *s & 5 * b a t SB a m t as <d is h *a ^ as o m m m « h at it o 

ftft&^Jtfsl^n&o $ft, J* « 0« & # (2) «^&S£llJ^ L&i/^ft 46tcf£t5(Jf 
^tlf s {$ <D ii *Q fct # *X & „ , # ?g 0£ (3) Sffl^TE PMAiSLft 

D y 7c fg . i 1 lc S U ft 5 T' 5 . 
[ 0 0 6 3 ] 

( n fa m 2 ) 

ftfi&#(ll£[B]L;Nd 12 . 5 Fe 78 . 5 Co,B 8 «[J«©^&*mf6JS*4fcLT— 2*< 
24ramOR8IE7'D7**SffU fi5K J: 5«R.i: Slffl, & tf ft * *P I tc «fe o T , 
4 mm, jp £ 1 m m , {* » 1 2. 6 mm 3 OHil«l5*lfFLfc. D y St/ T b 
CD g- £ Jg * - y -y h * 3 & 7C 7. «y * ^ H tC W 0 ft ft ft > C CO Itt 5 * 3 -f ;l/ *K tC # 1^ ft 
* > X x > « J® It CO M tc £i A L » MR # * ~ ^ •> H 55 & * L T & & JR % * ft % ft fiSt M L 
ft o J« JR ft H *£ , H tW 1 i: H tc X -y * * ft o T ffi. 5 * ffi CO m it m * m * L ft ft , 
R F tB ^3 6 0 WOCIti* 2 0 0 W%*flxt 5-5 0 # ffl <0 il ^ 7. ^ y ^ * ft o T 2 ~ 1 
8 /i mO^I^diLfco 
[ 0 0 6 4 ] 

ilV^T, fK5 21(09-5 1 <i%^u-y#-y^Xrtco^miFtC^»L, 9 0 0 °CT' 1 0 » 

mt 6 o o °c r* 2 o ^ rb co m m m * ft -=> t * n k « t l- ft . * co 1*1 m it , d y if ^ 2 

(imtttltfO. 6M*%C0fcc0?:2is:fgB^K*4 (6) H, ttT> JSfftCJCliT^^Jl 
3bM . 311%, 2. 5 n m % . 3. 681%, 5. \ n m % <D & O * * %.W WW ( 7 ) 
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* % (1 0 ) t Lfto * , T b fi D y i: & m D X v i? m <0 fz 46 tc X y< y * fl# ffl W R 

u t* m m t, -is is" id i; fc * s , Tbtsi* ( o. 6 m a % <d * « bj^ h n ( 1 1 ) a* e> ibi 

5. l«a%©*«WK» (1 5) £ L tz o ft *5 , D y T b 7tStWl« I C P # *r 
fc J; T 5f< 46 fc e 

C 0 0 6 5 ] 

— 75 , Nd, 2 . 5 Fe 7 8 . 5 Co, BjIitfc^TNdO-ai^DyTliL, D 

MStioTffrftLT, f»i#, ISiDl^LT, ± E fc Wl U ^ tt= « <D 

KSfcfflifELfco D y BSlftl-Stt* OStiiiCO. 5 St « .% <D. t, £> Sr. tt $5 fiKJ IS f* ( 3 

) tL, «T 1 . 411%, 2. 4S1%, 3. 411%, 5. 2 g M % (D <D J± $$ #J 

K»(4)*»6(7)tLfeo'. 
[ 0 0 6 6 ] - 

ft « , Hcj = l+ 0. 2XM ( C C T , M (i , D yXST bOll%T'Ji§) © M 

thtf\t-*?{l-KBIc T, Jt i: H IMS fig* s (c « , hb f?'J 

Kfi <D D- y « *-^c iff tp Sf : f 5C pj r * 

[ 0 0 6 7 ]: 

ft , * fg ( i i ) t ( 1 5 ) © fit fi tco^TE PMAtcj;t)I5*©T b tc Si © 

#*&tti&*«S&L.;fco ^©f£^, S 5 S S ffi p|5 T b Itfj? ft L., lo'lifrt, 5 0 |i m 
<OUH * T* T b 76 JR # *& ft tt #* •»«: tB o T Si M (PJJ 15 if ft < # m L T ivi, c £ W W <b jbMc ft o 
fc 0 * fc, WK.fi- (1 1 ) i: tt« L TtSWKfl (15) T' \t ,:.&.J?..fB < . Mo. 

io t ^ s &&M<z>t& v> n t tfmmz tl tc. 0 

[ 0 0 6 8 ] 

Bee, ±tz&umic&v & &mt) £&mm}&mm<DMi&Z7ji-?o %rc\ msmmic^ b 

r = 1 . 68-0. 1 7xHc jO»«a*-jSaiT»Al/ft. B 6 J: D, ,*SWH8 

tb $ m u n <k t> & * # ft ?a s at jk a a t u m *>. £ z & t> o c £ &w <z> &'ic ft o % c 

©$a^ , *50**i ^- ;U « fe (pj ±.b fc o £.rc . * MM®! IC £ Z> £ DySO'T bltf 
^ V-> IS if J± f5 ^ij Jtf -T B r cD fpJ ± *^ S L ^ C A* B£ 6> C ft o fc „ 

[ 0 0 6 9 ] 

( H fig 0U 3 ) 

Nd, 2 Dy 0 . 5 Fe 8 0 B 7 . 5 isSctOgS^^* c> , M1&m 2 £ mm<DJimiC £ -d 
T ^ @ 4 m rri , If- Z ft 0.2mm, 0. 4mm, 1mm, 2mm, X(i 4 m m' 0. R I f « 
EStH^SyfE Lfc 0 ^ (c , 3^rtX^7^gfl:ctiP,.<DffiE?:if L, iS? X y ^ * o 
T15iIOKftI%KSt/:i, R FtB^j 1 OOWkDCtflAl 2 OW^iD^l 5 » M 
©If X^7^*fioti5iI(i: 2 p mOD y^lI^)g«L/c 0 ^ T , JSR Jl L IK 
5%^D-7vf7i'7rt©lMJPtS«L, 8 0 Ott'3 O^Hfiiffll^ffoT, * IS B^ 
Mfi (1 6) ~ (20) irLfco Sfc, X^7^*HiL4^7l'l4mmT*f J 1 mm© 
^^fiat5^J:b®0>JKfi (-8). .fc.Lfco. 
[ 0 0 7 0 ] 

^ tt » <d sat m it 14 (* s wj k n s ^ i+ tc «t o t pj * l , 7c<D«E^fiK5f&t/*iJcJBia5»*$ 

*t>fc^It©Dy$W«^l CP^tttioTH^ft, ^fc, 1 mm<0 *'« W U *4 (1 

8) OSfrS^rE P M A lc J: o TRRLftS*, 5 * ffi *^ 6 *^ o T 4 0 p©gg 

? * T* m H. 14 W £ » o T a ® fflfl <5 fc* < D y tc SI <D ffi ill ^ 12 A& e> n o 
[ 0 0 7 1 ] 

S2&C, DyM, •fSffitl, S U' H c j = 1 + 0 . 2 x M ( M It , D yll%) CDPll^<i; 
») 8t © * n fc « {» -h 1 * 31 w } * jj* -T „ S 2 J: D , *5f^MS(i, ^rntJt«fi>JK« ( 
8) J: DSt<-*$ft«i***tc fci^Jofc. ffi 5 © m t 1fi m C l m m <D * 16 £ US #4 
(1 8 ) titKtmUn ( 8 ) * ]± $$ f ^ i: , Dyitftf*v0. 6 S fi % m 1)0 t % C £ iC 
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ctotil^al 5 )^ 5%titoltfct), ffi*«Dyt*i* ! l. 8«*%<D*£*Sfi&5lC*5 

^ T It C © <fc 3 * * * ^ « fiS * * 9 % C T* t ft o c S fc . *5?«H8tt^fnt 

[ 0 0 7 2 ] 
[& 2 3 





Dyl (%) 


He j (MA/m) 


Hcj l * n9) (MA/m) 


v&m (8) 


1. 2 


1. 18 


1. 24 


*3891 (16) 


3. 3 


2. 03 


1.67 


#»SB (17) 


2. 4 


1. 77 


1. 48 


*»91 (1 8) 


1.8 


1. 53 


1. 36 


#389? (19) 


1.6 


1. 48 


1. 32 


#38§f§ (2 0) 


1. 5 


1. 41 


1. 30 



[ 0 0 7 3 3 

( m m m 4 ) 

Nd-F e-Co- 

-14 m 5 z m m u , 

~ 4 P a J T'ISBf 
Sft * 2 0 lei $k / ft X' 

tz # o « ? as a* 

P«g co 'h S M fl 3 £ 

[ 0 0 7 4 3 

&&»<DDyft« 
Lfco J±«0>JH» 
D y # *Ei « f J B>J b 
SBTSfl^ 4 0 m 
*6 S> tx o 



D y - B % 

ft m 1 0 m 
© — -o % hb 

y U- -r J 

IC |6J It T 
L 80 



<D j& |»'* 
m . rt @ 2 

( 



y 7% 



iS Jg A r 
C> - 5 0 

2 o # m ft 

0 *C T 6 0 



m m „ 
9 ) £ 
<D 0 $£ 
** * * 
0 V CD 
<fc o T 

55- W <D 



h 7° U 
ft£ 6 

* /i/ 9 

mx l 



7. L fc ft , 8 0 o °c-?mr3wvti)u 

mm, 4 5 2 m m 3 <D g 7? 

# *i W «: ( «c ) M © 

-icS'OWtf, 81W lxio 
T ^ a * 2 P a iz M # L fc o -SS 

* fc D y :* > , i§ (g ;l/ 7 * O 
(c, c cdK*4* n - 7 # -y ^ 7. 

%fToT*f£i«K«- c.2 i ) *n 



I CP»«r£J:oTSJ!), Dy 
(9) « , D y Tti^iE^ft 
ifroft. - 7? . * 58 W K » ( 



7c X O 73 s *U «■« ^EPMAiaot 
tc # *p L T 0 » IS H IS H 8P »c ffi it S © 
2 1) «K5SI£4 (im©D ylt, 
* S flij S i: IS it )S co D y t£ M <D ft ^ tfB 



[ 0 0 7 5 

3 £ , D 

$5 t/"> T tl 

a* h c j = 

R t>* H c j 

[ 0 0 7 6 
[S3] 



3 

y ft t 

L < 7v 
1 + 0 

( * St 

3 



ffftflia^^Wfetl, Br^l 
. 2XM (M«> Dyf 1%) 

59 ) cto^n fc«**itttf»& 



0> *^B^K*4«. ^ft©Dy--&^ftfc 
. 68-0. 1 6xHc jOMISv S 





Dyi (%) 


Hcj (MA/m) 


Br (T) 


Hcj (MA/m) 


Br ( * H,>) (T) 


it^tm (9) 


1. 1 


1. 18 


L46 


1. 22 


1.49 


(2 1) 


3. 2 


1.75 


1.44 


1. 64 


1.40 



[ 0 0 7 7 3 

( H SS #IJ 5 ) 

N d , 0 p r2 F e 7 7 5 Co 3 B 7 . 5 ffl^C0J^P^^%«»b, |» » , fiJc^. 

Hm^mX . ^20mm, a60mm, P$2mm, 2 4 0 0 mra 3 (0f 

U S m fa ± lcW.lt s ^co±g|?1C. 80SI%Tb-20ll%Coffi«O&4^-^^ 
S U S 3 0 4 %k<D * v Z~f \s— hlcB^LT6BHbfc 0 
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[ 0 0 7 8 ] 

TS U S mtS.*m 5 5 O °C IC An m L ft g $ , &X'W*£tToT$E5Si®cDg&<t;Jlfl£l&£ 



L ft o c il T IJ , 



Ht »c t£ tt * fr -3 C L > R F tb ft £• l 5 0 W , D C tii ft £ 6 0 0 W S T* 1 tf I 7 

0 *c t » l t ^ s t m m * n tz o c o a « ^ t k n ta m z m m l ft « is r- 3 0 » n $ 

iffl^fToT, *?gB^ai4 (2 2) ^fiff Lfc„ 
[ 0 0 7 9 ] 

EPMAtiSHfilScaS, IEIiIlCfe-<tf 2 0/imOTb-Coii:, f ©J 

fctfifi6*l:Soft. Sft, I CP»«rej|tJ:5l5t|'©Tbitt, 2 . 7 K ft % T* $> 
oft. f Cf, ttlS^^'t'ON dtP r tb**gjff , C oI^ailLTT b^2. 4 
K ft % & *0 L ft £ £ gij 3fi jg W L , ra~^ffi^tt<O«5*«ffLTJt«0>JK» ( 1 0 ) 
bfto J± tf'J 13*4 (1 0) <9EPMAlHgS(Cj;nfcf, T b t C o SI t iilf 
i£| — lC#*PLT*5t)> 33H&J?fc±ti§U::tetf5T b H M fi x 2 0 0 0 <DW Rft ft 

s c t & m m r* $> -o ft o 

[ 0 0 8 0 ] 

^afi^^ILt 3ft%I^a^bt, B H 1- L/--9-(cJ:oTiai^^ffoftgL tt « 

0H K *4 (1 0 ) O H c J 1 . 4 7MA/mt»LT, * 0J3 IS « (2 2 ) (55 H c j It 1 

« m ft *m# e> n ft <, * n m m ic <fc s , &m t&m&m*m-j:mT'ft ■? r t>*f£Bf}(D$j}m 

*^5CttflS(c4oft. & *5 N *5lflH8*6'0 t?9 0 % R H OfiSK» t fit Lft 

^5tii?nft 0 • : 

[ 0 0 8 1 ] 
[fSB^O^J^] 

# is w »c «t n w\- =s±Hfi£5atffik:Dy, Tbs?<D*±£&«*j«jiiL x a » l r jk 5 
£ s $ w ft t? ^ ^ & m ft * tB p £ s c xitm%i t mm<D d y $w«tc 

±. R?>*^'>^D ytl©»«IHjia©»fcK:«.5-r5t,<9T&.6o 
[ 0 S cO tB * £ IB B§ ] 

[01] H 1 tt . DyiaM»fCj»«iaLft2|5:»^K« (3) © E P M A Icfcl) 5 D y SI 

. Jt tfc 0>J K » ( 1 ) ©E PMAtfel^Dy7tfS ( b ) T & $ 0 

2 « , # hj§ k m t tt n m urn ic *? v % , Dy^nts * * -r 



( a ) 
[02] 

[03] 

T' § 



3 (± , *^wH»tit»ffiiK»t43tjs, jaeoijR*ifti:«as*©BB«*Sfr 



[05] 0 5 « . *«WStftfcR«IH80, DySD'T b tWitc « t Sfil^iOHi* 
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